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TO WHOM IT MAY CONCERN: 

Be it known that we, Arnold E. Goldman (citizen of the United States of America), 
Juergen K. Flamm (citizen of Germany), John G. Mark (citizen of the United States 
of America) and Ike J. Song (citizen of the United States of America), and residents 
of the Cities respectively of Calabasas, Tarzana, Pasadena and Montebello, all Los 
Angeles County, State of California, have invented certain new and useful improve- 
ments in a 

SLEEVE FOR PIG-TAILING OPTICAL FIBER 
of which the following is a specification. 



SLEEVE FOR PIG-TAILING OPTICAL FIBER 

CROSS-REFERENCE TO RELATED APPLICATION 
This application claims the benefit of U.S. Provisional Application No. 
60/221,323, filed 28 July 2000. 

5 REFERENCE REGARDING FEDERAL SPONSORSHIP 

Not Applicable 

REFERENCE TO MICROFICHE APPENDIX 
Not Applicable 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to attachment or "pig-tailing" of optical fibers 
to multi-integrated optic chips and, more particularly, to improvements in the 
15 quality of pig-tailing. 

2. Description of Related Art and Other Considerations 

The attachment of an optic fiber to a chip, e.g., a multi integrated optic chip 
(MIOC), employs the use of an index matching adhesive or fluid. The chip includes 

20 a connection point to which the optic fiber is secured. It is important that the 
attachment be free from undue irregularity, or from not being symmetrical. For 
example, if the adhesive is not evenly applied, its curing may cause movement 
between the optic fiber and the connection point and attenuate or otherwise impair 
flow of optic energy to or from the chip, with consequent loss of performance and 

25 repeatable operation. 



SUMMARY OF THE INVENTION 
These and other problems are successfully addressed and overcome by the 
present invention by utilizing a symmetrically shaped sleeve to aid in the 
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attachment of the fiber to the chip. Specifically, the sleeve assists the accurate and 
precise attachment by the adhesive or fluid, which is index matched to the chip and 
the optic fiber. 

More specifically, the sleeve is provided with a symmetrical interior cavity, 
5 and is attached to the chip at one end. On the other end, the sleeve accepts and 
is attached to one or more fibers. The sleeve may be temporarily or permanently 
attached after hardening of the adhesive. The inside cavity is symmetrically shaped 
about the fiber and the adhesive bonded to the fiber. It confines, controls and 
defines the adhesive or fluid between the fiber end and the chip end of the 
10 connection point. It defines the areas and volume actually in contact with the 
adhesive or fluid. 

Several advantages are achieved by use of the sleeve. The symmetrically 
shaped inside cavity surrounding the fiber ensures that the adhesive will cure 
symmetrically in this position and eliminate any undesired motion of the fiber from 

15 the preferred alignment position or to provide a repeatable motion to achieve the 
optimum alignment position of the fiber with respect to the chip. By precisely 
controlling the volume and position of the adhering material, symmetry is 
preserved over the effects of gravity and wicking which heretofore have prevented 
a very symmetrical pigtail. Such a symmetrical pigtail is necessary for performance 

20 and repeatability. 

Other aims and advantages, as well as a more complete understanding of 
the present invention, will appear from the following explanation of exemplary 
embodiments and the accompanying drawings thereof. 

25 BRIEF DESCRIPTION OF TH E DRAWINGS 

FIG. 1 is an exploded view of a multi-integrated optic chip (MIOC), an optic 
fiber with stripped end, and a preferred embodiment of pig-tailing sleeve between 
the chip and the optic fiber, all aligned in preparation for attachment of the fiber to 
the chip; 
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FIG. 1 a is a cross-sectional view of the sleeve depicted in FIG. 1 taken along 
line 1a-1a thereof, in which the sleeve cavity whose interior wall is shaped as a 
truncated right circular cone; 

FIG. 1b is a cross-sectional view of a sleeve alternately shaped to that 
5 depicted in FIGS. 1 and 1 a, but having a sleeve cavity whose interior wall is shaped 
as a truncated pyramid; 

FIG. 2 is a view of the assembly depicted in FIG. 1, showing the sleeve 
positioned on the chip, and a bonding agent contained within the sleeve and in 
contact with the chip; 
10 FIG. 3 is a view similar to FIG. 2, of the completed assembly with the fiber 

bonded to the chip and retained within the sleeve; and 

FIG. 4 is a completed assembly, alternate to that illustrated in FIG. 3, 
showing the sleeve removed. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Accordingly, as shown in FIG. 1, a chip 10, such as a multi integrated optic 
chip (MIOC) is conventionally provided with a connection point 12 used for 
attachment to an optic fiber core, such as is contained in an optic fiber 14. A typical 
optic fiber includes a core 16 surrounded with protective cladding and jacket, 

20 generally designated by indicium 18. The core is stripped at an end 20 of the fiber 
to permit the core to be secured to the connection point. 

A sleeve 22 is used to properly and symmetrically affix the core to the 
connection point. Sleeve 22 includes a body 24 having a symmetrically-shaped 
cavity 26 having an interior wall 28 bounded by termini 30 and 32, all centered 

25 about an axis 34. As also illustrated in FIG. 1a, interior wall 28 of cavity 26 is 
configured as a truncated right cylinder cone. Alternately, the cavity wall may be 
otherwise shaped, as exemplified in FIG. 1b, in which a cavity 26b is provided with 
a wall 28b having a truncated pyramid shape. While the configuration of wall 28b 
is shown as rectangular in shape, it is to be understood that any polygonal shape 



may be employed, subject only that the shape, whether conical or polygonal, is 
symmetrical about axis 34 or 34b. As a result, symmetrically-shaped cavity 26 and 
its termini 30 and 32 and all other symmetrically-shaped cavities, such as cavity 
26b, are centered about their axes. Otherwise stated, if a line 36 passing through 
axis 34 were bisected into two segments 36a' and 36a" (FIG. 1a) or a line 36b 
passing through axis 34b were bisected into two segments 36b' and 36a" (FIG. 1 b), 
the respective segments 36a', 36a" and 36b', 36b" would be equal to one another. 

Terminus 30 is provided with a recess 40 disposed to fit onto chip 10, 
generally about its end 42 and, therefore, the two are similarly shaped. Terminus 
32, which is smaller than terminus 30, is adapted to receive optic fiber 14 at its end 
20 or, if desired, its core 1 6 and, therefore, operates as an entry portion for the optic 
fiber. 

As illustrated in FIG. 2, to join optic fiber 14 and its core 1 6 with chip 1 0 and 
its connection point 12, an adhesive or fluid 46 of conventional index matching 
composition is placed within cavity 26, optic fiber 14 is inserted into entry portion 
or small terminus 32 of sleeve 22, core 16 is properly secured to connection point 
12 in any manner necessary to minimize attenuation of optic signals, and the 
adhesive is cured. If desired, the adhesive may be inserted into the cavity after the 
optic fiber has been positioned therein. The resultant adhesive cures symmetrically 
in this position, due to the symmetrical shape of the sleeve interior wall and the 
multitude of equal segments 36a', 36a" and 36b', 36b" to eliminate undesired 
motion of the fiber from its preferred alignment position vis-a-vis connection point 
1 2 or to provide a repeatable motion to achieve the optimum alignment position of 
the fiber with respect to the chip. The result is depicted in FIG. 3. If desired, for 
additional protection, sleeve 22 may be left in place or, alternatively, the sleeve may 
be removed to form the product shown in FIG. 4. 

As a consequence, sleeve 22 controls, defines and confines index matching 
adhesive and/or fluid 46 between fiber end 44 and connection point 1 2 of chip 1 0. 
The sleeve defines the areas and volume actually in contact with the adhesive or 



fluid. By precisely controlling the volume and position of this material through the 
symmetrical shape of interior cavity wall 28, symmetry can be preserved over the 
effects of gravity and wicking which heretofore have prevented a very symmetrical 
pigtail which is necessary for performance and repeatability. 

Although the invention has been described with respect to particular 
embodiments thereof, it should be realized that various changes and modifications 
may be made therein without departing from the spirit and scope of the invention. 



